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UNPACKING AND [N8PEGTION 

Mtco unf»cfcic« tbo Model C£*1S Spoctnim MeotCor, 
Intpect tbe padbJig box aod the lostnirocot for 
poulble damefe. Tbe Inetrumaitt carefully 
ioepetied before ehipmeot afld should be ready to 
operate properly wbca received. CooDrm aatls- 
faotory pertorauiDce by foUoirtiiK the procedures 
given Id the UperattOK section of the lAstojetion 
Manual. U the etprifancot ta diunagad or ^la 
to nperalo proporiy, fllo a claim with the traos* 
poitatloa agency, or if insured separately, with 
the insumacc company. 
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MODEL CE-15 



SECTION 1 
GENERAL 



TNTRODUCTIOH 

1.01 Tba Cutthmaa CE'15 Spectrum MooJtor la 
particularly desired for uae in the Kedio 

Maloteaance field. It provider tte uaer with the 
capabtUty of vieually meal tori ng a aoloctad portion 
of the radio frequent epectnim for the purpoae ol 
determiDlog apurioua amtaatoea, latenD^alulaUon 
Interteraacei unwanted oaeJUator radlatioe. aod 
harmonic lavala* TUe Inatnunerd <mn mooitor 
zni audibly identuy AM and HA carrtera. «Uch la 
parOeularly uaefui la the caae of iMorforwca. U 
may be imed to check lotermcdulatlaB diatortfon 
between RF elgmla. do IF and RF aignal tracing 
and may ba uaad aa a flald alreasih receiver when 
ualoB a calibrated anleoaa. 

OeSCfUPTIOK 

1.02 The Spectrum Mooltorla oaaantlaJly a 
triple cooveraloA auperbeleredyiM 

oalver with a video djaplay an well aa u audio out- 
put demodulated frcao either AM or FW aifnaln. 

7%« fraquoDcy range la fren 1 to 1000 MHa. it 
haa four acan widtba, 10 kite. 100 lOla. I MHa and 
10 MHa par dlvialco. It alec haa a aelactablo 2 
kHa band width filter oo the 10 kite acan width range 
to reduoa nofae whan viewing low level elgutla. 

1. OS An LEO inofJtBcy diaplay with Coarae 
aod Fine tuning controla provldea (or 
accuracy in aettlog iba canler (rvquoncy Elio 
diaplay and a graticule caifhraied In 10 dfi par atep 
dlvutoaa makoa it pcaelbla to view a 70 dB anpU- 
tude algnal. lU Ugb aaiMltlvity, *110 d&n <0.4pV)> 
panslta viawiBg extremely low leval elgoaia. 

1. 04 Frcnt panel accoea to an InUrmJ level 

and frequeacy iterance makee It poealble 
to maintain a level accuracy of mcaauromool of 
better than > 3 dB. It la poeafble to Introduce ao 
external caUbralad aSgnal (rum ao accarata aource 
aucb aa a CE-6A CommunlGaUooa Moidlor (or uae 
aa a frequency callbntlog marker alftiuJtanecua\y 
with the atgool being meet to red. 

1.00 Sweep rate aod IF niter ccctmla have 
been eliminated, n^eae nre aeC to Itaeir 
opdmuiD value for each range aeletead. A drat 
IF of 2100 Mite cHmlnaiaa prdolema (ran tmag g 
fraquenctaa, aioce they wlU be 4.2 GIte away from 
the frequency td lolereet. 



1. Otf Ibe input clrcuita are protected by a fuae 
mounted In the RF It^xil cwmector to guaid 
the drcuile fr<an accidental overloads. Tbia method 
of momOng makes It poealblo to change the fuaa 
without getting into the Lnatruinent. 

1.07 A hl^ Impedance probe may be directly 

connected to the Lvut eoonoctcr. A probe 
power aigiply >adc la located adjacent to thu RF in- 
put to provide (or the uae of ac'Uva prebea. 

l.Oh A 12V DC lovertar la avaUahIo aa a factory 
modifiration. Ml. topannlt operation of 
the CE-15 from a 12V (X: avpply. 

ACCeSGORfFS AMD OPTUJMS 

l.Oii The following acoeaaorlea are (umlabod 
wdtli each ^octrum Mcoitor: 

WUp Afiteona with bolder 

One apanr RF input fuse 

dDm/Volta cooveraloo acala 

OperadBg and Malnlaoance Manual 



Other accaaeoxlaa avaJlablo! 


C/tP/V 


Daacilpaoii 


UpOcQ U-1 


12 VoU Inverter 


2t«o-oie$ 


CRT Vlowiag Hoed 


7021-0002 


Probo. SOO ohm ia parallel with 1 
pF« to 1 GHt. £0 dB Inaertion 
lOM (TekCrcalx 010-6036-03). 


7021-0003 


Probe. SfC ohn In parallel with 1 
pF. to I CUa. 40 dB iasertton 
lou (Taklrocdx 010-6057-03). 


7021-0001 


10 apare RF Input fuaea 1/9A 123V 


7001-0403 


Primed droilt board axtuKler 


7003-0060 


Frait paoal covor 


S2b7-0(HS 


Ftberglaaa shipping tmrdt 


$267-0044 


Sell protective slf^r cover 


2340-000$ 


^)arO 


1262-0001 


SOU BMC Plug Termlnafloon 


1. 10 The apectficaMona (or the CK-16 Spectrum 

Monitor are given In Table 1-1. 
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CUSHMAN CE'IS SPECmUM MONITOR 
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SCAN WIDTH 
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fo 



PRCOUCNCV 



CEMTEA 
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Table I**!. CE-16 Spectrum Modlor Spe<lfialioaa 




f 1 ■ II ■ ■ 

FREQUENCY 






Ruige 


1-1000 HHz (ueable to 100 kHa> 


Accur»<7, Fe $-1000 MHa 


1 *6 MHz 




Diifti tJter a bour* imnn-up 


SO kKz/6 mlo, typical 


LEVEL 






Ranse EB MHc 


•116 te *90 dBm 




<6 UHx 


-98 to «90 dBm 




AoQurftcy, 1-1000 MHa. t/H >UdB. after 


eSdB 




Internal oaUbr^oa at *10 dBm REP 






LEVEL lo SCAN WIDTH mode aelected 






DYNAMIC RANGE 






Total 


196 dB 




Level mife for opedfied Level Aocuraey 


Pa >$ HHa 


Fa<K MHa 


lOUlt/on niter 


•100to«90dBm 


*90 to +90 dBin 


10 kHt/oB 


•100 to +20 dBm 


-70 to +90 dBm 


lOQ kKa/oft 


*90 to +20 dBm 


•70 to +90 dBm 


1 MHa/OB 


-90 to +90 dBm 


-60 to +90 dBm 


10 KKs/<m 


-90 to *90 dBm 


•90 to +90 dBm 


Spurloue reapoeee. (no Input ai^na]) 






1-1000 MKa 


6-100 dBm 




IP relecttat (0*1000 MBt) 


>T0dB 




Image reJeettoQ <0*1000 UUa| 


>?0dB 




VIDEO CalPLAY 






Lot DlepUv fUoce 


>70 dB 




Rei^utlon. two etfnaJa bavlng & M ds (Rifer- 






ence Id amplitude 






S<MO Width 






lOkHe/on FLTR 


10 kHa aoMrmSoe 




lOkHa/em 


10 ItHa a^araMoB 




100 kKt/em 


90 Ula eeparndoo 




1 MKi/cm 


0. 0 MHs eeparattof 


1 


10 MHa/om 


1 MUi MparattOD 




Ndee aldebande, 60 kHa away id 10 Ula/ciB 






FLTR mode 


>70 dB dowB 




Sweep Bate 






Scaa Width 






10 kHa/cta FLTR 


1 Ha a 19% 




10 kfia/oD 


10 Hz A M 




100 kiU/cm 


90 iU e 18% 




1 lOM/cmi 


90 Ha elfi% 




10 KNa/em 


90 Rz & 18% 




HorlaoatDl Llaearlty 


19% 




GratlcuLe 


7 a 10 cn, 10 dB/cm, 8 dB miser dlvlelone 



J 
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Table 1-1. CE-IS Spenrim Mooilor tipedficatiooa (cod'd) 




INPUT 




RF INI*UT (fuM proiedod) FRGQ CAL IN 




Impodaoce 


$OQ namiiiiil 


M&xlmum Input level 


'20 dBffl 


Maxlmiioi Input DC 


«60 volte 


UU leakage (l.B OHa) 


-40 dBm nominal 


1 Conoectcr 


BNC 


1 OUTPUTS 




j CAL OUT 




lm(>edBnce 


SOO 


Level 


-M dBm oominai 


Frequency 


IW.d um « 0.1% 


CoQiMotor 


BNC 


DEMOD OUT (rear panel) 




linpediAce 


600Q oomlnaJ 


Level. AM or 6 kHa P-P FU < I kUa 


O.IV P-P aomlBaJ 


Med. rate) 




8 dB bandwidth. FM 


BO Ha - ft. 4 kHz nominal 


9 d& bandwidth. AM 


BO Ha - 4. S UU oomioaJ 


Coitfieotor 


BNC 


Speaker 




Po«er. 60% AM or e kHa P-P PM 


0. J watt ma* 


Sqiielch 


•SO dB video dleplay level ncmlnaJ 


PROBE POWER 


*i0V DC. 0. lA nuulnium 


POWER REgUlREMENlB 




Staraiani 


IIS/BBOVAC. «10%. S0*400Ua, 90V A 


loverter, epttonaJ 


il.S*lSVDCaI 3A 


MECHANICAL 




Height 


B.S laefaea (B4. 1 on) 


Width 


B.S iBchM (21. S <a&> 


Leogtb 


ia.4 Ificbee <40.7 OB) 


Weight 


30 ba. (U.Okg) 


TemperAture 




Operating 


0 to66*C 


Stoiikge 


-4<r to •ilB'C 



L 
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SECTION 2 
OPERATION 

SpectioBi UeAjfuremmtft 



CONTROLS AKO INUICATORS 

2.01 Th« locatioo of lb« froot panel coatrole 
eta be leea ta Hsure 1*1. Kd Table 2~1 

the fuQcU<» tod a brief doecripQun U Ihu «uMr<ia 
tH given. i*lgure 2-1 la a akatcb tfaowlng the rear 
panel controls tad voniwciers. 

OPERA HON 

Inittftl 8«t-Up Add ColkbratlQii 

2.02 Coooeet Una corI iptaAC source. Wboa 
first put Into tervlco mako certain that 

line voltage awltcb on rear panel is sat to show ihr 
Uns voltM^e of the AC suurt« and liuU correct (use 
la In tho holder. For 12V UC opuniloa <fiacoaaect 
iliu Uoa coni from the InatmmeM nnd slide tbe 
n\etal door over the AC comactur (v esfxjeo the 
bananu Jacks. Cconeet battery to the two )s<tta 
cbaervlQg polarity, positive to the rad Jadt. Mt 
tho Una awltch to iSV posiUon. 

2. 03 Set the mreNSTy ccotrol luaalmujo CC W 
and turn PWR/VOL ooatrul CSV |usi otd 

of llM daunt poslUon. Sat SCAN WIDTH to 1 MHs, 
RCPEREKCi: LCVKt lo -Mdfijn. CX>AA8£ nod 
FINE tuning Cor a CENTER FREQUENCY <i IM 
MIU. Ccnnact a BNC ccAoactor cnble from CAL 
OCT to HF INPUT. 

2. U4 Turn the INTENSITY cuntrol CWfor n 
trace of aultihle brtJhojicc. 




Pr^onged diaplny of a atotloflary slfool 
or trace of Ugb Intaaai^ may dsnan Ibe 
phoapbor of t^ CRT scrasn. Iber^ore 
the trace brllUaoco ahoutd not be sat 
higher than is nscaasary for comfoituhle 
vlewingi. 

2.09 Canter the CAL eitpaU oo Ibe Fq iia^ with 
tbe COARSE aul HKE TUKfNC controls. 
Using a small screwdriver adjust tbe CAL FREQ 
adjust control for a CENTER FREQUENCY die- 
play of ISO MHz. (Moke certain display' is ibe 
hi Hz Cal signsl and ool a harmcnic. negative fre^ 
quency or the First L.O. Ree OperadcD Note 1 
and 2. ) Set the REFERENCE LEVEL ciMrd to 
-10 dBm. Set tbe SCAN WIDTH dourid fpv Uae 
Scan %‘idth to be usocl in ijuikiag tbe oexl level 
nicosuremeat. Adjust the scremlri^er-set CAL 
LEVEL control usiil the peak of tbe Reference sig- 
nal le At tbe -20 dB Hoe of tbe graticule. Dtscon- 
nect tbs BNC coble lixmi tte RF INPUT 9nl the 
CAL OUT ooQooctors. The lnstrun>edt is no* 
ready for use. 



1. M Connect the slgusLl to bo observed to the RF 

INPUT ccfuzoctor. obaeivlag tbe maximum 
level resiricSioos. Tuim tte COARSE sul FINE urn- 
trols to the frequency of tbe desired signal and ceo~ 
tor it on Ue CRT display. Set tlie REFERENCE 
LEVEL for a dlaploy pooked within lbs graticule 
area and betzer than 15 A above the residual notes. 

2. 07 Sol the 9CAS Wlimi to s bojvJ that wilt 

lodude the other signals ctf interost. bar- 
wunloa, spurioue, loterfersoce. Read roUQve 
levels on the CRT gmllculo. Use tbe REFERENCE 
LEVEL oootrol to anonustc Ugh lev sis or to bring 
up low level algnoJs. Thu sbsoluie level la tbe al- 
gebraic sum Um dial okI the gnllcule reodloga. 
TImi freqiHtodes of tbe vailoua signals seen. rolaUvs 
U» the Fo frequency can be dotermlnod by applying 
Ibe Uo/Dlv saMc« of tho SCAN WIDTH avdteb. Re- 
fer to Operation Nou 3 for use of the red dot sod 
red UAoe ei'OuiU Uw REFERENCE LEVEL CAtrol. 

Higher Resolutfod 

2. W If II Is doairod to obtain beOs r resolution 

between dgnajs that ure doss togethsr, 
tho SCAN WIDTH switch should be sst to 10 kHz 
<FLTR). TUs adds a 100 Hz video Oiur whldi In- 
creneee the uesble senaicivlty aa well ns Increastog 
tba resolutiun. 

Audio MooitorlDg 

Z. 09 U It la dosirud to Usien to tbe modulatloo 
OA a elgnal for bleatificiUlon purposos. 
tune lbs signel to tba Fg line on the CRT graticule. 
Slop SCAN WIDTH aefteb down to 10 kHz nod set 
etiiwl to ibe Refereuoe Level on tbe gvoUcule. W'hsn 
stepping down on lbs SCAN WIDTH switch, roadjutt 
the signal to tbe line ± l/i of ow small divlaloa 
at eneb step, to prevent algnaJ from being lost. 

For FM stop tlM SCAN WIDTH switch down to MON 
Fhl or for AM step down to MON AM. Signal mod- 
uLoifoo will how be benid oo tbs bullt-tn spsakvr. 

The equelcb tun oo Icvol la at tho -90 tS graticule . 
tine. 

klariccr Usage 

2. 10 When 11 is desired to identify soats point 
oao waveform dtsploy. oennoct lbs output 
of sa acairalely calibrated signal generator, sucb 
os tho CE-gA to the FREQ CAL IN coonectov, ob- 
aol^iJlg the rnaxiiuum Le\«l llnUtotlons. Adjust tbe 
signal generator level to provide a suitable mniicer 
aad adjust fiwqueocy until tho marker la at tbe point 
of iotereat. Tbe frequency ntay non be read front 
the signal gsberotor setting. A couctev can bo used 
to chock tbe generator frequency 11 greater accuracy 
Is dealrod. 
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Tabla CcjQlrols, luliiAtura aad Caancctors 



ITEM 


DESCRIPTION 


FUNCTION 


INTENSITY 


Potentiometer 


AJjuirfi* (*KT (;riU biae to <*fMitru| trace brilliunce. 


FOCUS 


P»(eoU<»nicU)r 


Adjusts CRT electrode poteuials to control trace 
IIdv tblcfcnuss. 


PWR/VOI. 


Switch/ Pot eo- 
Uometor 


Contn^N AC In power supply. A<(ju»t» speaker 
Sfl^dinur gain. 


SCAN WIDTH 


Switcb 


SeJedu sweep rale ami Itanlpasu illlorii lor opiintiim 
di^lay. 


CAL FRE^ 


TrUnpol 


Seta CAL OUT raforunuv Iruquiex v. 


LEVEL 


Trimpot 


Sets level to CAL OUT roicrtttco levuL 


REFERENCE l^VEL 


SwHcli 


Cuntrols Input AUcnualor. lajvol r«laUvu 0 dH 
BeTcrcaoo Hue oa CRT grail ru!u. 


CENTER FREQUENCY 


LED Uaplay 


liallisles lr«(jiMV)c*y In MU/, to w4>Uit RF <*lr cults 
are tunad, refora to line oq CRT gratloule. 


CRT Graticulv 


PUaUc 


Voitlcally 10 dD i»or divlsioo, bi>ri4unuUy accur- 
dli« to setting of SCAN WIDTH ewttch. 


TUNING. COARSE -FINE 


Potentiometer 


Cearse adjusireeat of Rrat LO. Fine adjustmopt 
of rinM Ui. 


RF INPUT 


BNC CuiiDoctwr 


Iniwt to RF aUonualor. ConUbis RF fuse (FlOOl) 


PROBE PWR 


Pin |a<t( 


• 10V PC at 0. lA for active prol>c. 


FREQ CAL IN 


BNC OvaPMtur 


Iii|>ul lu lofiul ntUmuatur Ihrougti a 20 dH pal. 


CAL OUT 


BNC Connector 


Frequency and Lovel reforcnce fur Instrument 
enllbrBQoQ. 


REAR PANEL 


DEMOD OUT 


BNC CooMAor 


FM/AM Demodulated ou^t 


2A 


Fun* 


tittamal lOV CJT supply 


3A/12V DC 


Fiue 


ExtcniaJ 12V DC supply 


U2K UQV AC 
1/4A 230V AC 


Fuse 


Entenwl AC supply 




AC Cumoctor 


II5/230V AC Qxtumal au|ip]y 


12V DC 


HaoiM 


12V lA* utemal auoolv 




s«» i"gg(» 
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SEBVJCE OA A£FAIB 

2.11 Id Um «vent Uuit betoiy serrice or repair 

enquired* ronuct Um Crntfrinmi Elec- 
troolca CuAcmer Senice DefArtiaoiit for fiirther 
service iDformafioa or U» vuike arrensmeiAs for 
sUpmed to tbe factory or to « Scrvlco Ceater. 
The factory addreot ia: 

Cotfunaa Electrooice, be. 

Custonop Service Oe^rtmeot 
fidO Stewart Drive 
Sunnyvale, Call/oiWa M0B6 
Telepbooes <408) 730-fiTSO 

2. 12 Cudunao Ckecir^ea repair aarvlca U 
also avaUable at tbe foUowtos aervtce 

coitera: 

AadertoD AModatea 

204 Bedford Eoleas Road Weat/Butte U 

Huxat. T«XM 700S2 

Telephonar (dl?) 265-3327 

B.C.6. Afaodatea, Inc. 

040 North Kara Creak Avonua 
Orlando, Florida 22S03 
Tslepteaa! <306) 290-168) 

B.C.S Asaociaua. tac. 

1920 Beaman PUuw 
Orsenaboro, North CaroUna 37400 
Talapbooa) (919) 379-im 

Oflsnao lAStrumecta Sarvloa Corp. 

6606 Old CoUanar Road 
Eaat %racuaa, Naw York 19067 
Telapboiw: (916)437-7345 

Rasbal Aaaooiataa, toe. 
ai9 Wiat Uolvaraicy firiva 
Arlington Hd^s. UUnda 60004 
Telapbooas <822) a96-7«00 

Tele-Radio 
902 Supactest Rood 
DoMSview P. O. 

Toronto, Ontario, Canada USJ2M4 
TelepbocM) <426) 062-9232 

PREPARATION FOR BHlPMeNT 

2. 29 It li recommended Umt the ahlpptng boa 
aod foam packaging be kept In ca»o It be- 
coDiee oeceaaary to aUp the loatrumait to tbe 
service poiot or fnetory for eorvlce or repair. 
(Contact Cuatamaa Elect lonlca Cuatemer Service 
OepartmenC before returning an Inatrummit). 

2. 14 Tbe roUowSng ts a gsimral guide lor re- 
parft ag ing tho laatrumeot tor diipaiait. 

NOTB 

If the Inatrument ta to be etDpped, attach 
a to tbe inatrument Ideiat^liig the 
owner and Indicate the aaiMce or n^>air 
to be accooq>ll8faed. ladude the model 
Dumber and full eeriaJ oiunber of Uie in- 
atruuenU In any Gorreapoodence. always 



adeiAify tbe iaairuDieBi by modal number 
sad aerial number. 

8.15 If Ota original coolaioer La to De used, 
proceed aa followa: 

a. Place the Inacrumeol Id Cho original 
cQDtdiJier. (U the nrlglnai rontalner 

la not avallabie, (me be purchased from 
Ciidunan Eloctronlce). 

b. Make aure that the contalaor la well 
sealed with strung tape. 

3.26 0 the onginal oontainer la not used, pro- 

oaed u f^owa: 

a. Wrap the tnalrumeat In plaallo or 
heavy paper before pladDg la an 

imier cofitaioar. 

b. PUea tbe tnatrumont aod inner eeo- 
tainor in a heavy carton or wooden 

bM and seal with atrong t^e or tnota) 
bands. 

c. Idark the contalnon *'D£U- 

CATE ELECTRONIC INSTRUUENT*'. 

*<PRAQU.E". 

OPERATION NOTES 

!• For istpfoved accuracy In aottlni; the CAL 
FREQUENCY to the Fq Una, roUUe the 
COARSE coctrol fully CCW, then fully CW, then 
fully CCW. then to the CAL algnal dlapliy. TUe 
romovea aUgfal byauceala from the YIO oaolUator. 

3. If tbore la any doubt aa to tbe location of 
the 169 MHi aigaal on tbo diaplay, dtsoon- 
neci tbe CAL algnal from the R2' Input. Rotate the 
CENTER FREQUENCY control toward aero fre- 
quancy, obUI tte 1^0. algnai tweara. Set tbe 
SCAN WIDIU to 10 MHt and thw aet tbo L.O. alg- 
oaJ exactly uoo dfvLaloo (10 MUz) to the lott of the 
Fq Uaa 00 the gnileulu. Adjuat tbe CAL FREQ (X»- 
trol tinUl Ihe CENTER FREQUENCY ¥q dIepUy 
reads 010 MHs. ReouoDect the CAL algnal to tba 
ar mmrr ami rotate CENTER FREQUENCY To ooD- 
trek toward 188 MHa. Tba first signal appears 
will be the 1S9 hOla CAL afgnaL 

3. Tbe red dot on tbo dIaJ, with tbo red marked 
Rl' ATTENUATION dB ranges. Indicates 
the amount of Input RF Attmuiatlon switched In. llie 
-90 ami -30 dBm REFERENCE LEVEL poslUona 
may be aet for either 0 or 20 dB RF AUcouaClon axtd 
the -10 and 0 dBm poaltloaa for either 20 or 40 dB. 

If apurlooa algaaia duo U> high levol overload arc 
seen, they may be reduced or eUmlnated by switch- 
lug to the enme level with tba Increased RF ARen- 
‘*"*1^ To veii^ spurtouB signals arc g<mar- 
ated mcteraally, note that they rsoialn at tbo samo 
relative level when awUcfdag between two RF Atten- 
imtor poeittoQS, moat desirably between -30, -SOt 
-20, -29; etc. If there ts a marked (diange, they 
are being generated In tbe Utxor due to Interfering 
al^iai overload. (Incroaned IF automati- 

cally awftiAod to to compensate for the Incroascd 
RF Attemiation). 
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This manual is provided FREE OF CHARGE from 
the “BoatAnchor Manual Archive” as a service to 
the Boatanchor community. 

It was uploaded by someone who wanted to help 
you repair and maintain your equipment. 

If you paid anyone other than BAMA for this manual, 
you paid someone who is making a profit from the 
free labor of others without asking their permission. 

You may pass on copies of this manual to anyone 
who needs it. But do it without charge. 

Thousands of files are available without charge 
from BAMA. Visit us at http://bama.sbc.edu 



